Coexpression of class I major histocompatibility antigen and viral RNA in central nervous system of mice infected with Theiler's virus: a model for multiple sclerosis.
Chronic infection of susceptible strains of mice with Theiler's murine encephalomyelitis virus (TMEV) results in central nervous system (CNS) demyelination similar to multiple sclerosis. Demyelination induced by TMEV is mediated, in part, by class I-restricted CD8+ T lymphocytes. For these T cells to function, they must recognize virus-infected CNS targets in the presence of class I major histocompatibility complex (MHC) antigen. Therefore, we studied in vivo expression of class I MHC antigen and viral antigen-RNA in prototypic mouse strains that are susceptible (SJL/J) or resistant (C57BL/10SNJ) to TMEV-induced demyelination. In brains of resistant mice, viral antigen-RNA expression peaked on day 3 after infection and was effectively diminished by day 5 such that few virus-infected cells were ever detected in the spinal cord. In contrast, susceptible mice demonstrated delay in clearance of TMEV from the brain and a subsequent increase and persistence of viral antigen-RNA in the spinal cord for as long as 277 days. Viral infection resulted in "upregulation" of class I MHC expression in the CNS. Class I MHC antigens were expressed as early as 1 day after infection in the choroid plexus of both strains of mice before detection of viral antigen or inflammation. In resistant mice, class I MHC expression predominated in the gray matter of the brain and spinal cord on day 7 after infection but returned to undetectable levels by day 28. In susceptible mice, class I MHC expression in the CNS persisted and was intense in the white matter of the spinal cord throughout chronic infection and demyelination. No class I MHC expression was detected in the CNS of uninfected mice. Coexpression of viral RNA and class I MHC antigen was demonstrated in CNS cells by using simultaneous in situ hybridization and immunoperoxidase technique. These results support the hypothesis that a class I-restricted immune response directed against virus-infected cells may be important in the mechanism of demyelination.